'The value of terramycin as an antibacterial agent has been shown in previous publi~ationsl-~ and in other reports presented in this monograph. It is the purpose of this paper to describe some experiences with terramycin salts and how they influenced the course of a few experimental virus infections. The bulk of our attention has been focused on the action of this drug in influenza virus infections. Mention will also be made, however, of some work done on two strains of herpes simplex virus and a strain of rabies virus.
Annals New York Academy of Sciences saline and 0.5 per cent chicken erythrocytes. The endpoints were calculated by taking the 50 per cent infectious dose: arrived a t by the number of fluids exhibiting clear evidence of hemagglutination. The endpoint for the herpes-infected eggs was taken as those eggs showing definite evidence of the growth of multiple pocks on the chorio-allantoic membrane.
Experiments with Mice. Swiss albino mice, weighing from 14 to 20 grams, were infected by either the intranasal inoculation of 0.05 ml. of virus, diluted in 10 per cent horse serum saline, or the intracerebral inoculation of 0.03 ml. of virus suspension. Terramycin was administered in 0.5 ml. amounts subcutaneously at either 8-or 12-hour intervals and given for 4 to 6 days after the animals were infected. Groups of 10 to 12 mice were used for each 10-fold dilution of virus, and the 50 per cent lethal endpoint was calculated after observation of the mice for 6 days, in the case of rabiesinfected animals, and 10 days for the influend-or herpes-infected animals. The animals that did not receive injections of drug were given, subcutaneously, distilled water in a schedule corresponding to that of the drug-treated animals.
Results with InfEuenza Virus. The effect of sodium terramycin on 10 to 12 day-old chick embryo showed that, when injected into the allantoic sac of 8 eggs, in 20 mg. amounts, 3 of the 8 were dead after 40 hours' incubation. At 15 mg. doses, 3 of 8 were moribund, and, in 10 and 5 mg. amounts, occasional eggs were moribund. Despite this obvious toxicity, 10 day-old embryos, in groups of 6, were given allantoic injections of 10, 15, and 20.mg. amounts of sodium terramycin and, one hour later, 10 IDm of the PR8 strain of Type A influenza virus. When the allantoic fluids were removed after 40 hours' incubation and tested for hemagglutination, they showed that, with this small inoculum of virus, there was no evidence of multiplication in the presence of any of the three concentrations of drug. When the eggs were harvested, it was noted that a dark brown precipitate adhered to the chorio-allantoic membrane. It was assumed that this represented some of the terramycin that had been injected and partially precipitated and possibly represented incomplete utilization of the drug. Eggs injected via the yolk sac showed the same precipitate. A test using loo0 IDso of the same virus given one hour after the drug showed suppression of growth only in eggs that had received 20 mg. of terramycin.
The influence of this drug on the respiration of chorio-allantoic membrane, as measured in the Warburg apparatus, has shown no inhibitory effect on O2 uptake or glucose utilization for an interval of six hours when as much as 1.0 mg. of terramycin per 200 mg. of membrane has been used.* When virus is added to flasks containing pieces of chorio-allantoic membrane in the proper buffering system, consistent multiplication of approximately 5 to 6 logs occurs. When terramycin in concentrations of 0.3 mg./flask is added, however, there is no evidence of virus multiplication (as measured by hemagglutination test) although the original inoculum of virus can be recovered, indicating that the drug exerts no influence on the virus itself but acts by interfering between virus and tissue cells.
We are indebted to Dr. \Ir. W. Ackeman for the data on the tissue respiration studies.
(Juilligan et al. : Terramycin and Virus Growth ' The results of other experiments, where groups of 10 day-old embryos were injected with 5, 10, and 15 mg. amounts of drug and 1 hour later given decreasing 10-fold concentrations of virus, are shown in TABLE 1. The eggs that received 5 mg. of terramycin showed a virus titration 10-fold lower than the untreated eggs, and the 10 and 15 mg. groups had titers that were 1000-fold below the controls, clearly indicating suppression of virus growth. The same concentrations of drug alone resulted in death of some of the embryos, emphasizing the fact that the levels of terramycin used were definitely toxic. The influence of time of injection of the drug is also important, for, when the virus was given 3 hours before the terramycin, there was no significant difference between the final titer of treated and untreated eggs, regardless of the amount of drug added. The implication of these findings makes it appear likely that this effect of terramycin on the growth of influenza virus depends in large part on whether virus or host cells can be acted upon before an opportunity occurs for the virus to initiate one growth cycle. In this respect, a test with the Lee strain of Type B influenza virus, where the first growth cycle has been shown to be slower than with PR8,6 showed a slightly greater suppression of virus multiplication when 10 or 15 mg. of terramycin was injected 3 hours after the virus. Despite the interesting effects of terramycin on the growth of influenza virus in chick embryos, the results of studies done in mice are much less impressive. TABLE 2 shows the effect of drug given every 8 hours subcutaneously. There is obviously no significant difference in the titers of the treated and untreated animals. However, the concentrations of terramycin were quite low. In TABLE 3 , the effect of larger amounts of terramycin also shows no significant influence, despite the fact that such dosages are approaching the acute toxic concentration of drug for these animals. The HF strain of herpes simplex virus injected intracerebrally in mice resulted in the same titer in animals that received 0.5 mg. of terramycin subcutaneously every 12 hours for 6 days as in the animals that received Virus dven intranady in 10-fold dilutions to group of 10 mi* after the 4th close of +. 
Summary
The effect of the sodium salt of terramycin on experimental infection of chick embryos with iduenza virus results in suppression of viral multiplication if the toxic level of the drug is approached and if the material is given before the virus. No effect was observed on the course of Type A influenza virus infection in mice; on the growth of strains of herpes simplex virus in chick embryos and mice; or on the multiplication of a strain of rabies virus in mice.
